Biomarkers Predict p53 Gene Therapy Efficacy in Recurrent Squamous Cell Carcinoma of the Head and Neck.
PURPOSE: Most recurrent squamous cell carcinomas of the head and neck have a dysfunctional p53 tumor suppressor pathway contributing to treatment resistance. We hypothesized that tumor p53 biomarkers may predict the efficacy of normal p53 delivered by gene therapy in these patients. EXPERIMENTAL DESIGN: Tumor p53 biomarkers were evaluated in 116 patients, including 29 treated with methotrexate in a phase III randomized controlled trial. Profiles favorable for p53 gene therapy efficacy were hypothesized to have either normal p53 gene sequences or low-level p53 protein expression, whereas unfavorable p53 inhibitor profiles were predicted to have high-level expression of mutated p53 that can inhibit normal p53 protein function. RESULTS: A statistically significant increase in tumor responses was observed for patients with favorable p53 efficacy profiles compared with those with unfavorable p53 inhibitor profiles [phase I/II trials: favorable (34 of 46, 74%) versus unfavorable (1 of 5, 20%), P = 0.0290; phase III trial: favorable (17 of 24, 71%) versus unfavorable (2 of 11, 18%), P = 0.0088]. In the phase III trial, there was statistically significant increased time to progression (TTP) and survival following p53 gene therapy in patients with favorable p53 profiles compared with unfavorable p53 inhibitor profiles (median TTP, 2.7 months versus 1.4 months, P = 0.0121; median survival, 7.2 months versus 2.7 months, P < 0.0001). In contrast, the biomarker profiles predictive of p53 gene therapy efficacy did not predict methotrexate response, TTP, or survival outcomes. CONCLUSIONS: These results indicate that tumor p53 biomarker profiles may predict p53 gene therapy efficacy in recurrent squamous cell carcinoma of the head and neck. (Clin Cancer Res 2009;15(24):7719-25).